The bacteria which produce gum or slime in sugar solutions are present in large numbers in the sugar-cane juice of sugar factories and not infrequently cause trouble in the factory processes. These organisms, together with other related forms producing levo-rotatory lactic acid, relatively large amounts of volatile acid, carbon dioxide, and ethyl alcohol from glucose, have been allocated to the genus Leuconostoc Van Tieghem by Hucker and Pederson (1930) . The species commonly encountered in cane juice is Leuconostoc mesenteroides according to the characterization of that species by Hucker and Pederson that was adopted by Bergey et al. (1939) .
Since this species is known to be rather heterogeneous, both serologically (Hucker, 1932) and biochemically (Hucker and Pederson, 1930) , and since this organism has been suggested as a possibility for use in the biological assay of certain amino acids (Dunn et al., 1944; Horn, Jones, and Blum, 1947) and vitawins (Gaines and Stahly, 1943) , an investigation of the diversity of strains in this species is desirable. This report is limited to a study of strains isolated from cane juice at the Experimental Sugar Factory of the Louisiana State University.
The older literature pertaining to the organisms of this group has been adequately reviewed by Hucker and Pederson (1930) in their classical work, which demonstrated the essential similarity of variously named cultures isolated from vegetable products, dairy products, and sugar solutions. More recently Niven, Smiley, and Sherman (1941) have pointed out that Streptococcus salivarius produces a considerable amount of slime from sucrose, in this way resembling Leuconostoc. Also Niven, Kiziuta, and , White and Niven (1946) , and Niven and White (1946) Most of the strains included in this study were isolated from cane juice which had been frozen and stored several months at about -18 C. The same general types were found also in the fresh juice, but possibly not in the same relative frequency. Care was exercised that all the different colony types of gum formers were isolated for study, and 740 cultures were obtained. It was noted that there were four distinct types of gum-forming colonies, and the primary grouping of isolates was based on colonial characteristics. These types differed in size, elevation, topography, and optical characters, and were designated A, B, D, and F by Faville (1947) . Descriptions of these colonies on Photographs of these types are
The composition of the medium and temperature of incubation had a pro. nounced effect on the colonial appearance of these cultures. Incubation at 20 to 25 C on 10 per cent sucrose or raw sugar agar was most satisfactory for showing group differences. When grown at 37 C colonies of all types were smaller, and there was much less evidence of gum formation. Colonies of types A and D showed little resemblance to those of the same type grown at 20 to 25 C. At the lower temperature both A and D colonies "dripped" down onto the lid of the inverted petri dish, whereas at 37 C the colonies were small, opaque, and nearly flat. The colonies were most characteristic after incubation for 3 to 5 days at room temperature. Most strains of the A and D types produced colonies which were so clear that print could be read through them. fers to fresh tubes of sugar after acid development reduced the time required for fermentation to 2 to 6 days. (table 4) . At 44 C there was no. evidence of gum formation by any of the strains. At 37 C type F strains produced a slight increase in viscosity, but other strains produced no appreciable change in viscosity. Gum formation was most active at room temperature with most strains except those of type A, which evidenced greater viscosity when grown at 8 to 10 C. The growth of all strains was much slower at 8 to 10 C, and more time was required for the development of maximum viscosity.
Certain isolates produced gum without developing "rope," but others produced a distinctly ropy condition. Rope was not observed in any of the A, F, or fluorescent D strains, at any age or at any temperature of cultivation. Many of the B strains exhibited ropiness during the first 2 or 3 days of growth at room temperature, and at 8 to 10 C the condition persisted for at least 10 days. At room temperature certain of the nonfluorescent strains of type D produced ropiness which persisted indefinitely. It was also noted that, in the D type, most of the fluorescent strains produtced large amounts of gum, whereas the nonfluorescent strains were, as a group, less active in gum formation.
The phenomenon of fluorescence was never observed except in certain strs of type D, and in these strains only when grown in 10 or 15 per cent sucrose, and after a considerable amount of gum had been formed. These cultures appeared yellowish green or bluish green when viewed by reflected light. In certain cultures of types A and B grown in 15 per cent sucrose broth a slightly blue opalescence was noted, particularly at the meniscus. This is probably similar to the opalescence of Streptococcu salivarius cultures reported by Niven, Kiziuta, and White (1946) . This condition is not to be confused with the phenomenon of fluorescence noted in certain D strains.
The fluorescent strains of type D are possibly identical with the cultures described as Leuconostoc dextranicum type I by Alford and McCleskey (1942) , since both are strong producers of gum (solidifying 15 per cent raw sugar solutions), are fluorescent, and do not produce evidence of gas in the gum. The cultures and research notes of Alford and McCleskey were lost during the war, and it has, therefore, not been possible to include their strains in this study. Their cultures, reported as negative in xylose, were probably only slow in pentose fermentation (as were some of ours), which fact led them to consider their isolates to be L. dextranicum rather than L. me8enteroides.
When the isolates were grown at room temperature in high (5 to 15 per cent) concentrations of sucrose to observe gum-forming ability, it was noted that many of the B strains and all of the F strains produced visible evidence of gas. Under these conditions gas was never observed in A and D strains. In Durham fermentation tubes with 10 per cent sucrose, however, the A strains were revealed as active gas producers ( sucrose broth, whereas the other groups showed much less variation. Although somewhat atypical strains wvere found in all types, it appears that type D is far more heterogeneous than the other groups. On sheep's blood agar containing 0.1 per cent added glucose the different groups could not be clearly distinguished. The colonies of types A, B, D, and F were 0.7 to 2.0 mm in diameter, slightly raised, and gray in color. Colonies of the F type were generally somewhat smaller than those of the other types. After 2 to 7 days all A, B, and D strains produced distinct hemolysis, whereas some of the strains of type F produced slight or no hemolysis (figure 4).
SUMMARY
Leuconostoc mesenteroides isolates from cane juice were found to consist chiefly of four relatively distinct colonial types when grown on 10 per cent raw sugar agar at 20 to 28 C. These types were found to differ also in certain fermentation reactions, in amount of gum, gas, and acid produced, and in the temperature and pH requirements for growth. 
